Extracellular matrix- and cytoskeleton-dependent changes in cell shape and stiffness.
Cell spreading is correlated with changes in important cell functions including DNA synthesis, motility, and differentiation. Spreading is accompanied by a complex reorganization of the cytoskeleton that can be related to changes in cell stiffness. While cytoskeletal organization and the resulting cell stiffness have been studied in motile cells such as fibroblasts, less is known of these events in nonmigratory, epithelial cells. Hence, we examined the relationship between cell function, spreading, and stiffness, as measured by atomic force microscopy. Cell stiffness increased with spreading on a high density of fibronectin (1000 ng/cm(2)) but remained low in cells that stayed rounded on a low fibronectin density (1 ng/cm(2)). Disrupting actin or myosin had the same effect of inhibiting spreading, but had different effects on stiffness. Disrupting f-actin assembly lowered both stiffness and spreading, while inhibiting myosin light chain kinase inhibited spreading but increased cell stiffness. However, disrupting either actin or myosin inhibited DNA synthesis. These results demonstrate the relationship between cell stiffness and spreading in hepatocytes. They specifically show that normal actin and myosin function is required for hepatocyte spreading and DNA synthesis and demonstrate opposing effects on cell stiffness upon disruption of actin and myosin.